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[Claim 1] 

phosphor which consists of polymer which possesses repeat 
unit whichis displayed with below-mentioned General 
Formula [1] {In Formula, as for R alkyl group of carbon 
number 1-10 (Also those which are substituted with halogen 
atom or hydroxy group include. ), aromatic group of carbon 
number 6-12 (Also those which are substituted with alkyl 
group of halogen atom , carbon number 1-4 include. ) or with 
cycloaliphatic group of carbon number 3-8, as for X alkyl 
group of hydrogen atom , halogen atom , carbon number I- 10 
(Also those which are substituted with hydroxy group 
include. ), aromatic group of carbon number 6-10 (Also those 
which are substituted with alkyl group of halogen atom , 
carbon number 1-4 include. ) orwith cycloaliphatic group of 
carbon number 3-8, as for Y } 



-cxvefcy. m at* n 0-4 <d&$&x* 



With -CO-, m and n is integer 0-4 respectively. 




( I ) 



Specification 



[Description of the Invention] 
[Industrial Area of Application ] 

As for this invention it is superior in heat resistance which is 
used for optical material , indicator decoration charge, night 
time label charge, decoration charge, ultraviolet light 
absorbant charge and agricultural material etc, it regards 
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phosphor which is not times when the bleed it does. 
[Prior Art] 

As conventional phosphor , phosphor which consists of 
fluorescence resin composition which blended to resin has 
been known low molecular weight organic phosphor . 

In addition, you dye resin making use of fluorescein and 
Rhodamine B or other low molecular weight organic 
fluorescent dye ,powder fragment you do resin which is 
acquired, milled product blending to resin , there is a 
phosphor which is acquired. 

But, with these phosphor production step being troublesome, 
it possesses the or other deficiency where separation happens 
with bleed of low molecular weight phosphor . 

Through amide bond to vinyl polymer in Japan Unexamined 
Patent Publication Showa 49-62589disclosure as side chain , 
polymer phosphor which introduces vinyl fluorescein residue 
is proposed. 

But, as for production of this phosphor step being 
troublesome, asfor this phosphor heat resistance is low. 

[Problems That Invention Seeks to Solve ] 

As for this invention, being something which it is possible on 
basis ofaforementioned situation , it is superior in heat 
resistance , there is not a bleed , it designates that phosphor 
which gives out fluorescence with the ultraviolet light 
illumination is offered as objective . 

{means in order to solve problem } 

You discovered fact that as for these inventors in order to 
solve theaforementioned problem result of diligent research, 
phosphor which acquires thespecific bivalent phenol as 
starting material is superior in heat resistance , is not the 
bleed , this invention you reached to completion on basis of 
this knowledge. 

As for namely, this invention, phosphor which consists of 
polymer whichpossesses repeat unit which is displayed with 
below-mentioned General Formula [1] {In Formula, as for R 
alkyl group of carbon number 1-10 (Also those which are 
substituted with halogen atom or hydroxy group include. ), 
aromatic group of carbon number 6-12 (Also those which are 
substituted with alkyl group of halogen atom , carbon number 
1-4 include. ) or with cycloaliphatic group of carbon number 
3-8, as for X alkyl group of hydrogen atom , halogen atom , 
carbon number 1-10 (Also those which are substituted with 
hydroxy group include. ), aromatic group of carbon number 
6-10 (Also those which are substituted with alkyl group of 
halogen atom , carbon number 1-4 include. ) orwith 
cycloaliphatic group of carbon number 3-8, as for Y } 
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-CO-TJfoU. m RXS n li^ft-fft 0-4 (DSSft'C? With -CO-, m and n is integer 0 - 4 respectively. 



(X). 



) It is something which is offered. 




£ 0.2g/dl 3^0)^0) 25 deg C 
Kfclt4«5cft£A< 0.2dl/g ia±T*fe4C<t*< 

CCT'SCH]*. R. X, m tilf n l45tCl]lcE« 



phosphor of this invention consists of polymer which 
possesses repeat unit which is displayed with 
above-mentioned General Formula [1], but as for the this 
polymer , from point of heat resistance , it is desirable for 
reduced viscosity in25 deg C of solution of 0.2 g/dl 
concentration which usually designate dichloromethane as 
solvent to be 0.2 dl/g or greater . 

monomer which consists of for example bivalent phenol and 
dihalide compound , reacting in the preferably solvent and 
under existing of alkali metal compound , after 
polymerization reaction , reprecipitation itdoes this polymer 
next in poor solvent , post-treatment does and it can 
acquireideally by drying. 

bivalent phenol which possesses structure which is displayed 
with thebelow-mentioned General Formula [II ] as bivalent 
phenol which is used with this invention , isnecessary, but 
also combined use with other bivalent phenol is possible. 

In Formula [II ], R, X, m and n is same as those which are 
stated in Formula [1] here. 
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As for ratio of other bivalent phenol unit in copolymer , it is 
desirable to makeO - 90 mole % , vis-a-vis bivalent phenol 
which possesses structure which isdisplayed with 
above-mentioned General Formula [II ]. 

for example 2- methyl -3, 3- bis (p- hydroxyphenyl ) 
[futaruimijin ], 2 -ethyl -3, 3- bis (p- hydroxyphenyl ) 
[futaruimijin ], 2 -propyl -3, 3- bis (p- hydroxyphenyl ) 
[futaruimijin ], 2 -butyl -3, 3- bis (p- hydroxyphenyl ) 
[futaruimijin ], 2-phenyl -3, 3- bis (p- hydroxyphenyl ) 
[futaruimijin ], 2 -cyclohexyl -3, 3- bis (p- hydroxyphenyl ) 
[futaruimijin ], 2 -methyl -3, 3- bis (2 -methyl -4- 
hydroxyphenyl ) [futaruimijin ], 2 -methyl -3, 3- bis (3 
-methyl -4- hydroxyphenyl ) [futaruimijin ], 2 -methyl -3, 3- 
bis (3 and 5 -dibromo -4- hydroxyphenyl ) [futaruimijin ], 2 
-methyl -3, 3- bis you can list (2 -methyl -4- hydroxy 
-5-isopropyl ) [futaruimijin ] etc as embodiment of bivalent 
phenol which possesses structure which is displayed with 
above-mentioned General Formula [II ]. 



As embodiment of combinable other bivalent phenol , you can 
list for example 2, 2- bis (4 -hydroxyphenyl ) propane , 2, 2- 
bis (3 -phenyl -4- hydroxyphenyl ) propane etc. 

If it is something which reacts with alkali metal salt of 
above-mentioned bivalent phenol as dihalide compound 
which is used with this invention , especially it is notlimited. 

Concretely, it can use for ideal for example 2, 
6-dichloropyridine , 2, 6-difluoro pyridine or other 2, 6-di 
halogeno pyridine , methylene chloride , methylene bromide 
or other methylene dihalide , 2, 4- dichloro benzonitrile , 2, 
6-dichloro benzonitrile , 2, 6-difluoro benzonitrile or other di 
halogeno benzonitrile , 4, 4*-dichlorodiphenylsulfone , 4, 
4*-difluoro diphenylsulfone or other di halogeno 
diphenylsulfone , 4, 4*-difluoro benzophenone , 4, 
4*-dichloro benzophenone or other 4, 4*-di halogeno 
benzophenone , phosgene etc. 
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Mixing bivalent phenol of 2 kinds or more or dihalide 
compound of 2 kinds or more to reaction, it ispossible to use. 

In addition, regarding to this invention, if it melts 
above-mentioned monomer as solvent which is used, 
especially it is not limited well. 

Y in for example aforementioned General Formula [1] 
-CH<sub>2</sub>-, 



^i/tfp»JK>.N-x5 1 ;utfn'jK> % N l N-v^ 

1*fch;ux>tf»*L<Jfli*&*ift. 
*fc.fna-«acoi=J3(t4 y A<-co--efc* 

*fc, 7;u*U4Rfc£tt£LTI**IMb+HJ 

*»w<Dft*»i*ai!tJaT(D*3*-e*fiiic» 

±B#Ux^JU*«*tt<J!>»*l=tt. iff . 
*H1b*ttfti;8&£SfrU h;ux>^$^ 

fc»»*Mfcl*H*L<tt*o.9~i.i tr*. 

fc/£L.WE-*SCCl)l=felt* Y *<-CH 2 -<7)ii 
fclCtt^Utb* 0.9-2.5 <fr4Zt/)<5?^L 
IS 



So in case of polyether type polymer which is, it can use N- 
methyl pyrrolidone , N- ethyl pyrrolidone , N, N- 
dimethylformamide , dimethylacetamide ,1,3- dimethyl -2- 
imidazolidinone , sulfolane , dimethyl sulfoxide , hexamethyl 
phosphoramide etc. 

Mixing azeotropic boiling solvent , for example benzene , 
toluene , xylene , ethyl benzene , chlorobenzene , 
dichlorobenzene or other aromatic hydrocarbon of water, you 
can use for these solvent . 

Especially, it can use toluene desirably. 

In addition, when Y in aforementioned General Formula [1] 
-CO- itis a polycarbonate-based polymer which is, methylene 
chloride is desirable. 

In addition, it can use sodium hydroxide , potassium 
hydroxide or other hydroxide , sodium carbonate , potassium 
carbonate or other carbonate , potassium hydrogen carbonate 
or other bicarbonate etc as alkali metal compound . 

phosphor of this invention is acquired to ideal usually with 
method below. 

In case of above-mentioned polyether type polymer , first, it 
mixes theaforementioned bivalent phenol , dihalide 
compound , alkali metal compound and solvent , after adding 
toluene etc, the temperature rise it does, reacts. 

In case of this , mole ratio of dihalide compound for bivalent 
phenol makes the preferably , 0.9-1.1. 

However, when Y in aforementioned General Formula [1] 
-CH<sub>2</sub>- is, itis desirable to designate mole ratio as 
0.9-2.5. 
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When mole ratio becomes this out of range , there are times 
when molecular weight raising becomes difficult. 

In addition, mole ratio of alkali metal compound for bivalent 
phenol makes preferably 1.0-2.5. 

When alkali metal compound is excess , there are times when 
polymer decomposition or other side reaction happens. 

Furthermore as for concentration for solvent of reaction 
product it isdesirable to make 0. 1 - 2.0 mole/liter . 

reaction temperature is done, in range of usually 150 - 250 
deg C, preferably 190-210 deg C, usually 0.1 -24 hours, 
preferably 0.5-3 hours . 

Next, after removing azeotropic boiling solvent and water etc 
of toluene or other water, with usually 1 50 - 250 deg C, 
preferably 190-210 deg C, usually 0.5 - 10 hours , preferably 
1-6 hours polymerization reaction are done. 

As for these reactions it is desirable, to do under nitrogen or 
argon or other inert gas atmosphere , inaddition concerning 
reaction pressure especially restriction is not, chairof 
vacuum , atmospheric pressure , pressurization * with is good, 
but it is usually done under atmospheric pressure . 

As for adjustment of molecular weight , using for example 
phenol , p- 1- butylphenol , p- phenyl phenol or other 
molecular weight regulator , controlling the mole ratio , 
reaction time , reaction temperature of dihalide compound and 
bivalent phenol it is done. 

As for above-mentioned reaction and polymerization 
reaction , when Y in theaforementioned General Formula [1] 
-CH<sub>2</sub>- is, namely when methylene halide is used 
as dihalide compound , mixing bivalent phenol and methylene 
dihalide and solvent simultaneously, it is possible to do with 
method which thermal polymerization isdone. 

In addition, alkali metal compound and bivalent phenol 
beforehand to solvent it mixesheats, after forming, adding 
methylene dihalide , it is possible to do alkali salt with 
method which reacts. 

In addition, in case of polycarbonate-based polymer it can 
acquire making use of the bivalent phenol and phosgene or 
other carbonate formation compound , with synthetic reaction 
of polycarbonate of public knowledge . 

After reprecipitation , it filters polymer which it forms, in 
poor solvent ,does washing or other post-treatment , dries and 
it is desirable to recover. 

Furthermore, forming in film making use of polymer which 
isacquired, casting method , spray method , brush painting 
method , coating method (solution method ), extrusion (press 
method ), with rolling method (melt method ), or etcforming 
in molded article with injection molding method , extrusion 
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molding method , or etc forming in fiber etcwith wet spinning 
method , dry spinning method , wet type dry spinning 
method , melt spinning method etc it is desirable to use. 

It is a phosphor where molded article which it acquires this 
way givesout fluorescence with ultraviolet light illumination , 
is superior in heat resistance , is not the bleed vis-a-vis 
conventional low molecular weight phosphor blend 
composition .. 

[Working Example ] 

Below, this invention is explained in detail on basis of 
Working Example , but this invention is not something which 
is limited in this. 

Working Example 1 

toluene was filled up, [diinsutarukutorappu ], 2 -methyl -3, 3- 
bis (p- hydroxyphenyl ) [mtaruimijin ] 10.0 g (30 millimole ) 
with 2 and 6-dichloro benzonitrile 5.24g (30 millimole ), it 
threw sodium carbonate 6.72g (63 millimole ) and N- methyl 
pyrrolidone 50ml in reactor which has stirring apparatus and 
argon gas feed tube , while circulating, it melted argon gas 
thesein room temperature . 

Next, inserting reactor in oil bath , 50 minutes spending to 
195 deg C, temperature rise doing, after reacting, 1 hour 
reflux doing including the toluene of trace , after removing 
toluene and reaction water , 3 hours polymerization reaction 
itdid in 200 deg C. 

After polymerization reaction ending, cooling product to 
room temperature , reprecipitation it did solution which it 
dilutes with N- methyl pyrrolidone in methanol of large 
scale . 

Until after filtering, you wash precipitate with oxalic acid 
aqueous solution , furthermore with hot water become neutral 
you washed. 

As for quantity of powder of polymer which it acquires 
with 12.5 g, as for reduced viscosity of solution of 
concentration 0.2g/dl whichdesignates methylene chloride as 
solvent they were 0.75 dl/g . 

infrared absorption spectrum (IR ) 2250 cm <sup>-l</sup> 
(nitrile ), 1690 cm <sup>-l</sup> (amide ), 1600 cm 
<sup>- l</sup>, 1500cm <sup>-K/sup> (benzene ring ), 
absorptionwas seen in 1240 cm <sup>-l</sup> (ether ). 

proton nuclear magnetic resonance spectrum 

(<sup> l</sup>H-nmr );de ppm (tetramethylsilane (TMS ) 

standard ), 2.9 (s, 3H ), was 6.5 - 7.9 (m, 15H ). 

From these things, consisting of following repeat unit was 
ascertained. 
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In addition, when glass transition temperature (Tg ) of this 
polymer was measured with the differential scanning 
calorimetry with 275 deg C, 5% weight reduction temperature 
(Td ) in air with heating rate 20 deg C/min was 489 deg C. 

From methylene chloride solution of this polymer when 
ultraviolet light of 320 - 400 nm wasirradiated to film which 
cast is done, fluorescence of the blue was given out. 




m 

mmm 1 T*2-^T;u-3,3-ex( P -tKa^v7x- 

;up*ju-f log £ 2-yx- ;u-3,3-tf x( P -t 
Kn*5/7xn^up*jU^5S?> n. 8g left*.*: 

fbiiSffifl i mmizLxm^w H.4 g ^# 

Z0B£ft0)il7C&l£.Tg.Td 1***1**1 
0.83dl/g, 272 deg C. 532 deg C Trfcotco 

*tt»JRX'<$HU(IR)li 2250cm , (-MJ;U), 
1700cm' l (7SK), 1600cm* 1 , 1 500cm" 1 (^>"tf> 
«), 1240cm* 1 (X-x^)lC05lR^l f b-Kfco 

^Ph>^K^«H|X^^h;U( 1 H.NMR)(5 
ppm( fh7^^V7> (TMS) * * ) I* . 
6.4-8. l(m,20H)T*&o/ro 



Working Example 2 

2 -methyl -3, 3- bis (p- hydroxyphenyl ) [futaruimijin ] 
besides 10 g 2 -phenyl -3, 3- bis (p- hydroxyphenyl ) 
[futaruimijin ] are replaced to 1 1.8 g polymer 14.4g was 
acquired with Working Example 1 with as similar to the 
Working Example 1 . 

reduced viscosity , Tg, Td of this polymer was 0.83 dl/g , 272 
deg C, 532 deg C respectively. 

infrared absorption spectrum (IR ) 2250 cm <sup>-l</sup>- 
(nitrile ), 1700 cm <sup>-K/sup> (amide ), 1600 cm 
<sup>-l</sup>, 1500cm <sup>-l<7sup> (benzene ring ), 
absorptionwas seen in 1240 cm <sup>-l</sup> (ether ). 

proton nuclear magnetic resonance spectrum 

(<sup> K/sup>H-nmr );de ppm (tetramethylsilane (TMS ) 

standard ) was 6.4 - 8. 1 (m, 20H ). 

From these things, consisting of following repeat unit was 
ascertained. 

From methylene chloride solution of this polymer when 
ultraviolet light of 320 - 400 nm wasirradiated to film which 
cast is done, fluorescence of the blue was given out. 
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CN \ 




CO 



1 "C2->^;U-3,3-tf^(p-tKP+i/7x- 

t*x(p-tKP*v7x-;up^;u>fSv> i2.0g 

14.6g £*#fc 0 

CflB^ftCDilTC&Jt.Tg.Td li-ttt^ti 
0.88dl/g. 295 deg C. 495 deg C T'foofco 

#*HRi|R^^^h;U(IR)l± 2850-3050cm- ! (>^ 
U>), 2250crn , (-H,UU). 1690cm , (7S K) * 
1590cm* 1 , 1500cnr I ('<>-t2>il), 1240cm- l (X 
-r;U)lciRiR6<Sb*ifco 



ppm(T- h 5 * * V 5 > (TMS) S * ) I* . 
6.5~7.9(m, 1 5H) , 1 . 1 -3. 1 (m , 1 1 H)t? & ofc o 

fc^UAlC, 320~400nm (D&#ja£!*BWL*: 

tci* *ft<z>Si#£*Lfc. v 



Working Example 3 

2 -methyl -3, 3- bis (p- hydroxyphenyl ) [futaruimijin ] 
besides 10 g 2 -cyclohexyl -3, 3- bis (p- hydroxyphenyl ) 
[futaruimijin ] are replaced to 12.0 g polymer 14.6g was 
acquired with Working Example 1 with as similar to the 
Working Example 1 . 

reduced viscosity , Tg, Td of this polymer was 0.88 dl/g , 295 
deg C, 495 deg C respectively. 

infrared absorption spectrum (IR ) 2850 - 3050 cm 
<sup>-l</sup> (methylene ), 2250 cm <sup>-l</sup> 
(nitrile ), 1690 cm <sup>-K/sup> (amide ), 1590 cm 
<sup>-l</sup>, 1500cm <sup>-i</sup> (benzene ring ), 
absorption was seen in 1240 cm <sup>-l</sup> (ether ). 

proton nuclear magnetic resonance spectrum 

(<sup> l</sup>H-nmr );de ppm (tetramethylsilane (TMS ) 

standard ), 6.5 - 7.9 (m, 1 5H ), was 1 . 1 - 3. 1 (m, 1 1 H ). 

From these things, consisting of following repeat unit was 
ascertained. 

From methylene chloride solution of this polymer when 
ultraviolet light of 320 - 400 nm wasirradiated to film which 
cast is done, fluorescence of the blue was given out. 




SSflSffiU 



I 2 T* 2,6-v^7PP^>7-h'J;U 5.24g \Z 
tt*T 2,6-v^P;Utf'J v> 4.51g Zmi^tzm* 

\2tmmzLxm$# n.3 g £»fc Q 



Working Example 4 

With Working Example 2 replacing in 2 and 6 -dichloro 
benzonitrile 5.24g, besides it uses 2 and 6-dichlor pyridine 
4.5 lg it acquired polymer 1 1 .3g with as similar to Working 



Page 1 1 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 

/ 



JP2820277B2 



1998-11-5 



I 2 *HttlCl/CS£<* 1 1.3g Zfflzo 

CflS^ftCDSTC&jt.Tg.Td l4-t4l-P*l 
0.20dl/g, 220.2 deg C. 490.6 deg C l?feofco 

##IR1|XX'<2HU(IR)I4 1700cm l (7£K). 
1600cm* 1 , 1505cm-'(^>if>a). 1425cm* , (t° l J 
V>S1). 1220cm- , (X-^;U)(CIKi|X4<M?>*l 

CHN (DTtmfttiiMlt. C:78.5%, H:5.3%. 
N:6.I%(ttWffi;C:79.4%. H:4.3%. N:6.0%)TS) 

fc^;UA|Z % 320-400nm (DSftJHaSRMtLfc 



Example 2 . 

reduced viscosity , Tg, Td of this polymer was 0.20 dl/g , 
220.2 deg C, 490.6 deg C respectively. 

infrared absorption spectrum (IR ) 1700 cm <sup>-l</sup> 
(amide ), 1600 cm <sup>- K/sup>, 1505cm <sup>-l</sup> 
(benzene ring ), 1425 cm <sup>-l</sup> (pyridine ring ), 
absorptionwas seen in 1220 cm <sup>-l</sup> (ether ). 

elemental analysis values of CHN was C:78.5%, H:S.3%, 
N:6.1% (calculated value ;C:79.4%, H:4.3%, N:6.0% ). 

From these things, consisting of following repeat unit was 
ascertained. 

From methylene chloride solution of this polymer when 
ultraviolet light of 320 - 400 nm wasirradiated to film which 
cast is done, fluorescence of the blue was given out. 




H 

Hi£#] 2 T* ^-V^PP^Z-hWU 5.24g \Z 
ftXT 4,4' -i>7)\,*O^JZ?JLS> 6.65g £ 

C(0«^<*(Dii7rj|fiS.Tg.Td 14**1**1 
0.83dl/g, 236 deg C, 506 deg C T'&ofco 

#tt»JftX'<$HU(IR)l4 1710an'(*;U#— 
)\,) % 1 660cm-' (7 5 K), 1600cm-', 1500cm 1 (^<> 
Ml/M). 1240cm* , (X-x;U)lcqRl|X*<mbti 

tZo 

^Dh>a«ft*mX'<^h;U( , H-NMR)(5 
ppm( f h7>fibV7> (TMS) £ * (4 . 
6.9^8.1(m,25H)-Cfeofco CftbCDCtfrb. * 

■jT-$ 370 deg C V%M7\sXf&BLtz74fr 
AIC.32(M00nm 0**H8S8BltLfctC?), 
#fe©S*«8Lfc.) 



Working Example 5 

With Working Example 2 replacing in 2 and 6 -dichloro 
benzonitrile 5.24g, besides it uses 4 and 4'-difluoro 
benzophenone 6.65g it acquired polymer 16.5g with as similar 
to Working Example 2 . 

reduced viscosity , Tg, Td of this polymer was 0.83 dl/g , 236 
deg C, 506 deg C respectively. 

infrared absorption spectrum (IR ) 1710 cm <sup>-l</sup> 
(carbonyl ), 1660 cm <sup>-l</sup> (amide ), 1600 cm 
<sup>-l</sup>, 1500cm <sup>-l</sup> (benzene ring ), 
absorptionwas seen in 1240 cm <sup>- 1 </sup> (ether ). 

proton nuclear magnetic resonance spectrum 
(<sup>l</sup>H-nmr );de ppm (tetramethylsilane (TMS ) 
standard was 6.9 - 8.1 (m, 25H ). From these things, 
consisting of following repeat unit was ascertained, this 
polymer with 370 deg C melt press when ultraviolet light of 
320 - 400 nm was irradiated to film which formed, 
fluorescence of blue wasgiven out. ) 
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1 T' 2,6-v^POK>7- 5.24g I- 
ttjfC 4,4' -v^P^v7i->U7.;U^> 8.75g 

zm^tzmtnmm i *ehh=l-c«*(* 

15.5g£f#*:„ 

C0>M£tt(Dit5c!fiJt.Tg.Td li-tti-Fti 
0.70dl/g, 279 deg C, 489 deg C T&ofco 

^M-l»l|R7.'<h;U(IR)l± 1695cm'(7 5K), 
1590cm-', 1500cm-' II). 1320cm 1 , 
1 160cm-'(7.;U*>), 1240cm'(X— t^U)!-©^ 
*><£b*l7i, 

?Ph>tt«ft***'<$hM , H-NMR)fi 
ppm( f h7>f )I/V7^ (TMS) S * ) li „ 
2.9(s,3H), 6.9~8(m,20H)T*foofc„ 

C<DJf?'j7-©»*l::. 320~400nm 



/ 



\ 



Working Example 6 

With Working Example 1 replacing in 2 and 6 -dichloro 
benzonitrile 5.24g, besides it uses 4 and 4 , -dichlor 
diphenylsulfone 8.75g it acquired polymer 15.5g with as 
similar to Working Example I . 

reduced viscosity , Tg, Td of this polymer was 0.70 dl/g , 279 
deg C, 489 deg C respectively. 

infrared absorption [supetoru ] (IR ) 1695 cm <sup>-K/sup> 
(amide), 1590 cm <sup>-l</sup>, 1500cm <sup>-K/sup> 
(benzene ring ), 1320 cm <sup>-K/sup>, 1 160cm 
<sup>-l</sup> (sulfone ),absorption was seen in 1240 cm 
<sup>-l</sup> (ether ). 

proton nuclear magnetic resonance spectrum 
(<sup>l</sup>H-nmr );de ppm (tetramethylsilane (TMS ) 
standard ), 2.9 (s, 3H ), was 6.9 - 8 (m, 20H ). 

From these things, consisting of following repeat unit was 
ascertained. 

When ultraviolet light of 320 - 400 nm was irradiated to 
powder of the this polymer , fluorescence of blue was given 
out. 




0-<(^S0 2 -<(5)- 



N -CH 3 



9t; 

SJfcflJ 2 V 2,6-V<7DD^>7-hU;U 5.24g \Z 
ftTtT 4,4' -v£P;Uv?x-;i/7JU*> 8.75g 

17.6g zmtzo 



Working Example 7 

With Working Example 2 replacing in 2 and 6 -dichloro 
benzonitrile 5.24g, besides it uses 4 and 4 f -dichlor 
diphenylsulfone 8.75g it acquired polymer 17.6g with as 
similar to Working Example 1 . 

reduced viscosity , Tg, Td of this polymer was 0.55 dl/g , 272 
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0.55dl/g. 272 deg C. 501 deg C Vfo^tzo 

#ttqRilX*'<£H;U(IR)(i nOOcm-'CTSK), 
1590cm' 1 . 1500cm l (^<>-tf>«). 1320cm-'. 
1 160cnf '(3Jl/*>). 1240cm- , (X— T-;U)lcqgJ|X 
tfllbtlfco 

ppm( f h7/fibV7> (TMS) £ * ) It , 
6.9~8(m,25H)T*fcofco 

fc7-f;UAI=, 320~400nm 0>*ma£HS3f Lfc 



deg C, 501 deg C respectively. 

infrared absorption spectrum (IR ) 1 700 cm <sup>- l</sup> 
(amide ), 1590 cm <sup>-l</sup>, 1500cm <sup>-l</sup> 
(benzene ring ), 1320 cm <sup>-l</sup>, 1 160cm 
<sup>-l</sup> (sulfone ), absorptionwas seen in 1240 cm 
<sup>-l</sup> (ether ). 

proton nuclear magnetic resonance spectrum 
(<sup>l</sup>H-nmr );de ppm (tetramethylsilane (TMS ) 
standard ) was 6.9 - 8 (m, 25H ). 

From these things, consisting of following repeat unit was 
ascertained. 

From methylene chloride solution of this polymer when 
ultraviolet light of 320 - 400 nm wasirradiated to film which 
cast is done, fluorescence of the blue was given out. 




3 r*2,6-V^PD^>7-h'J;U 5.24g \Z 
tt*T 4,4' -v<7D;Uv^x-;UX;Ut^> 8.75g 

zm^tzmtmmm 3 tmmizLxmsi* 

19.0g£»/co 

0.80dl/g. 287 deg C, 400 deg C T*"fcofc e 

^M!X^h;U(IR)f* 2850~3050cm-'(^ 
1695cm 1 (7SK)s 1595cm* 1 , 1500cm"'e< 
>if>«), 1320cm"'. 1160cm''(X;U-tx>), 
1240cm 1 (X-T-;U)(-:DS4x^l > b-fl/io 



^□K>^«^*R|X^^h;U( 1 H-NMR)c^ 
ppm( rh^fibv7> (TMS) i|)lt, 
2.9(s,3H), 6.9~8(m J 20H)T*feo*:o 

tmmuzo 

tzH^MZ, 320~400nm 0!£ft|§£KB£}Lfc 



Working Example 8 

With Working Example 3 replacing in 2 and 6 -dichloro 
benzonitrile 5.24g, besides it uses 4 and 4'-dichIor 
diphenylsulfone 8.75g it acquired polymer 19.0g with as 
similar to Working Example 3. 

reduced viscosity , Tg, Td of this polymer was 0.80 dl/g , 287 
deg C, 400 deg C respectively. 

infrared absorption spectrum (IR ) 2850 - 3050 cm 
<sup>-l</sup> (methylene ), 1695 cm <sup>- 1 </sup> 
(amide ), 1595 cm <sup>-l</sup>, 1500cm <sup>-l</sup> 
(benzene ring ), 1 320 cm <sup>- 1 </sup>, 1 1 60cm 
<sup>-l</sup> (sulfone ), absorption was seen in 1240 cm 
<sup>- 1 </sup> (ether ). 

proton nuclear magnetic resonance spectrum 
(<sup>l</sup>H-nmr );de ppm (tetramethylsilane (TMS ) 
standard ), 2.9 (s, 3H ), was 6.9 - 8 (m, 20H ). 

From these things, consisting of following repeat unit was 
ascertained. 

From methylene chloride solution of this polymer when 
ultraviolet light of 320 - 400 nm wasirradiated to film which 
cast is done, fluorescence of the blue was given out. 
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fcJ5C5^lc2-^i-;u-3,3-t*7.(p-t:Ka+->7x 
-W7$)l,<(*i» 11.9g(0.03 ^JU). Tkmt-f 
h U «7 A 2.9g(0.073 * ;U ) , tg lb * ^ L/ > 

3.9 g (o.o45 ty^ai; i ,3- v^^;u-2->rsy V /M V 

/> 50ml £A*l, ffi&T\Z 70 deg C 1? 5 
200ml T*#IRU 0.01 

Sic. i#f,*ifc*«j^>UT-;u$5^+>— ^ffl 

f#b*ifc7KU^;uv-;u«tBlroUxfttt 9.6 g r* 
fey.crot«)a)ji7c*fig,Tg i* -tat -eft 

0.82dl/g.215degCT-feofc„ 

^^KlftX^^h^aR)!* 1700cm-'(7SK). 
1600cm -1 . 1500cm'( * > -tf > 3 ) „ 
2900-3 100cm-'(>^-U>)lZ»Sl|KA<Bb^,fc, 

^□h>^«a*fl|X^^h;U('H-NMR)5 
ppm( f l-7^f ^V7> (TMS) &m)\t. 
5.7(s,2H). 6.9~7.9(m,12H)T*fcofc. 

Z<DW?-£ 350 deg C lClJ0^j§14L. ffiS 
1mm (DtVy-tXMW LtiJL#^lSofc„ 

Cfl)itfeSB^^7T-f/\*-lC 320~400nm 0)31 



Working Example 9 

2 -phenyl -3, 3- bis (p- hydroxyphenyl ) [futaruimijin ] 1 1.9 g 
(0.03 mole ), sodium hydroxide 2.9g (0.073 mole ), methylene 
chloride 3.9g (0.045 mole ) and youinserted 1 and 3 -dimethyl 
-2- imidazolidinone 50ml in reactor which has stirring 
apparatus , cooler , argon gas injection tube , underagitating 5 
hours polymerized with 70 deg C. 

After reaction termination , cooling product , it diluted with 
methylene chloride 200ml , filledafter washing and in 
methanol with 0.01 normal hydrochloric acid and it 
precipitated the poly formal resin recovered. 

Furthermore, poly formal which is acquired several times 
powder fragment water wash was done making useof mixer . 

As for yield of poly formal resin which it acquires with 9.6 g, 
as forthis reduced viscosity , Tg they were 0.82 dl/g ,215 deg 
C respectively. 

infrared absorption spectrum (IR ) 1700 cm <sup>-l</sup> 
(amide), 1600 cm <sup>-K/sup>, 1500cm <sup>-l</sup> 
(benzene ring ), absorption was seen in 2900- 3 1 00 cm 
<sup>-l</sup> (methylene ). 

proton nuclear magnetic resonance spectrum 
(<sup>l</sup>H-nmr );de ppm (tetramethylsilane (TMS ) 
standard ), 5.7 (s, 2H ), was 6.9 - 7.9 (m, 12H ). 

From these things, consisting of following repeat unit was 
ascertained. 

heating and melting it did this polymer in 350 deg C, 
extrusion retracted from the orifice of diameter 1mm . 

When ultraviolet light of 320 - 400 nm was irradiated to this 
colorless, transparent fiber , the fluorescence of blue was 
given out. 
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HiSfliJ 9 "0 2-7x~ ;U-3»3-lf X(p-t Kp*v7i 

-;up$uu-f5v> 11. 9g lifter 2-?x-;u 

-3,3-eX(p-tKP^rv7xr:yup$;u>rSv> 
4.76g £ 2,2-t*X(3-^x-;U-4-tKP+V^x^ 

;^a/^> 6.9o g zm^tzmtmmm 9 tmm 

tLT»*i*10.9g*»fc. 

C0ffi£<*Oii7c5|4j£. Tg (iftLfll 
0.89dl/g, 148 deg C T'&ofco 



C<Dl£ft£ 350 deg C dtaf^IiU 
1mm <bt l )74XMW LUiU£#»o/i:. 

CO&feaWfc^W/*— IC 32<M00nm CDS 




Working Example 1 0 

2 -phenyl -3, 3- bis (p- hydroxyphenyl ) [futaruimijin ] 
replacing to 1 1.9 g with Working Example 9, 2 -phenyl -3, 3- 
bis (p- hydroxyphenyl ) [futaruimijin ]4.76 g and 2 and 2 -bis 
besides (3 -phenyl -4- hydroxyphenyl ) propane 6.90g is used 
it acquired polymer 10.9g with as similar to Working 
Example 9. 

reduced viscosity , Tg of this polymer was 0.89 dl/g , 148 deg 
C respectively. 

infrared absorption spectrum (IR ) with from measurement 
result of proton nuclear magnetic resonance spectrum 
(<sup>l</sup>H-nmr ), as for this polymer possessing 
following structure was ascertained. 

heating and melting it did this polymer in 350 deg C, 
extrusion retracted from the orifice of diameter 1mm . 

When ultraviolet light of 320 - 400 nrn was irradiated to this 
colorless, transparent fiber , the fluorescence of blue was 
given out. 



11 

2-"7x-JU-3,3-tfX(p-tKP+v7x^.;Up^;U 
>^v> 121g £ 2 aSafiEO)*IWb*'J^ A* 
480ml ICjgSU f&it^[y> 250ml £Jjn 



Working Example 1 1 

While 2 -phenyl -3, 3- bis (p- hydroxyphenyl ) [futaruimijin ] 
melting 121 g in potassium hydroxide aqueous solution 480ml 
of 2 normal concentration ,agitating extremely including 
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l.script-l./min ©fj*-ei**aA//£ 0 

p h a< 10 ic&ofcB*Mi-e*xy>#xa)ftMS* 
&tt£jg 2-10 a>*u Jt— ©*ft^u>*« 

lt?*'l/>»SE 250ml 150ml T* 

ftRU Ctilc 2-^x-;u-3,3-t*X( P -tKP+v 
7i-;up*;u-f55/> 30.o g $ 2.3 &£0)7Ri§ 

fc^'J^A*** 150ml K»#Lfc**»i\ 
tt^MIOgSftltLT p-tert-^^;U7x/->lU 
O.Sg.te^irLThUX^UT^^ 0.14ml £}JQ;L 

fiS6«7ft.^ja**ttft^b> l.script-L-e 
ft8*Lfca>*K 7K 1.5U 7K 0.5k 0.01 3t£;lJt<D 

tSK o.5u 7K o.5k 7K 0.51 cDJiina^Lr^^y 
21 4^;±ALTfi£<*£^a£-t*T[Eli|X 
U !52g(7)fi^<*$i#fco 



methylene chloride 250ml , it blew phosgene gas at ratio 
ofl.script-lVmin . 

It stopped supply of phosgene gas with time point where pH 
hadbecome 10, standing did, it acquired methylene chloride 
solution of oligomer of the degree of polymerization 2~l0 
which possesses chloroformate group end . 

While agitating extremely including triethylamine 0. 1 4ml , in 
room temperature diluting methylene chloride solution 250ml 
of oligomer which acquires this operation over again with 
methylene chloride I50ml , as p- 1- butylphenol 0.5g, catalyst 
2 -phenyl -3, 3- bis (p- hydroxyphenyl ) [futaruimijin ] as 
aqueous solution and molecular weight regulator which melt 
30.0 g in potassium hydroxide aqueous solution 1 50ml of 2.3 
rule in this l hour itreacted. 



After reaction termination , after diluting product with 
methylene chloride l.script-l., washing inorder of 
hydrochloric acid 0.51, water 0.5 I, water 0.5 l of water 1.5 l, 
water 0.5 I, 0.0 1 rule concentration , filling in methanol 21, 
precipitating polymer ,it recovered, acquired polymer of 1 52 



rtta>»5ctt£li 0.55dl/g V 



320~400nm a>*n»*RBStLfctC5, ftfe© 




N-(0 



reduced viscosity of polymer which is acquired here was 0.55 
dl/g. 

In addition, infrared absorption spectrum (IR ) with from 
measurement result of proton nuclear magnetic resonance 
spectrum (<sup>l</sup>H-nmr ), as for this polymer it could 
recognize fact that it is a polycarbonate whichpossesses 
below-mentioned repeat unit . 

When ultraviolet light of wavelength 320~400nm was 
irradiated to colorless, transparent cast film which isacquired 
from methylene chloride solution of this polycarbonate , 
fluorescence of blue was givenout. 




HS6#J 11 Tm^c2-?x-JU-3,3-t*;^p-fcKP 

*v7x-;up$;u^v> i2ig 2-* 
^;u-3,3-ex(p-tKa^v^x-;up^>/u^=v 



Working Example 1 2 

2 -phenyl -3, 3- bis where it uses with Working Example 1 1 
(p- hydroxyphenyl ) [futaruimijin ] replacing to 121 g, 
2-methyI -3, 3- bis (p- hydroxyphenyl ) [futaruimijin ] besides 
127 g are used it acquired polymer 130g with assimilar to 
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nog zntzo 
ca>B£ftroii7c;tei£i± o.58di/ g -efey.ca) 

VUAIC. 320-400nm <D$ift-&£m$iLtztZL 



o~(6) — c — <o)-o- 




o 

II 
c 



\ 



N — CH 3 



Working Example 1 1 . 

As for reduced viscosity of this polymer with 0.58 dl/g , as for 
this polymer possessing following structure was ascertained. 

When ultraviolet light of 320 - 400 nm was irradiated to 
colorless, transparent cast film of the this polycarbonate , 
fluorescence of blue was given out. 



mmm n 

HJ5S01J 11 T?ffl^fe2-7x-;U-3,3-l=^(p-tKP 
^v7xz^p^;^=v> 121g lCft*T 2-v 
^□^v;i,.3,3-ex(p-tKP^rv^x-;up$ 

;u^v> i53 g zmi^tdmmmm 9 tmmiz 
Lxmsw i54 g zntzo 

Z<Dn£W0)'M7t&mt 0.5dl/gT?fcU % C(D1 
;UAK, 320~400nm (D'gmfkZmMLtztZ 



0 
c 




Working Example 1 3 

2 -phenyl -3, 3- bis where it uses with Working Example 1 1 
(p- hydroxyphenyl ) [futaruimijin ] replacing to 121 g, 
2-cyclohexyl -3, 3- bis (p- hydroxyphenyl ) [futaruimijin ] 
besides 153 g are used it acquired polymer 154g with 
assimilar to Working Example 9. 

As for reduced viscosity of this polymer with 0.5 dl/g , as for 
this polymer possessing following structure was ascertained. 

When ultraviolet light of 320 - 400 nm was irradiated to 
colorless, transparent cast film of the this polycarbonate , 
fluorescence of blue was given out. 



\ 



14 



=E;-?~tLx 2,2-bfx(4-tKo*v7x-;u)^ 

□ 70.0g(0.31 =E)\s)$: 2.0 J*36a>7K»ft*U 
^ATkigifc 480ml |Z»#L % mit*?\s> 
250ml *J!niL.»L<8H*L<j:i«&*xy>*X 
£ l.script-l./minCDfl^T^t^^^o 

pH 10 lzUr>tz#&VfcX J f>1SX<D&&$ 



Working Example 14 

While 2 and 2 -bis melting (4 -hydroxyphenyl ) propane 70.0g 
(0.3 1 mole ) in potassium hydroxide aqueous solution 480ml 
of 2.0 rule , as monomer , agitating extremely including 
methylene chloride 250ml , it blew phosgene gas at ratio of 
l.script-l./min . 

It stopped supply of phosgene gas with time point where pH 
hadbecome 1 0, standing did, it acquired methylene chloride 
solution of oligomer of the degree of polymerization 2-10 
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250ml t^it^\y> 150ml X' 
ISfclC 2-7x^;U-3,3-t*X(p-tKD=lrv 
7x->U):7$;i/<f5S/> 30.0g(76.3 S'J^U)^ 
2.3 tilfcOKmit))^ 150ml ICjgfl? 

U/i^igiS. p-tert-^;u7xy-;u o.5g. h'Jx 

^;U75>0.14ml^JO^ SST'&L<}g#U 1 

B*|ll]fi(6*-t*fc. 

KJC87«L£J*tt#Ht**U:/ 1 script-l.-C 
WRU* 1.5U* 0.5k 0.01 *IS;tJfa>i£i£ 
0.5U 7K 0.5K * 0.51 (DIIIlca;tLT^y-;U 
21 *l=&ALT«*f***rlBaF1*TE|JKU 

CCLT^bftfrl^ftCDilSftltli 0.62dl/g T* 
itll|X^^h;U('H-NMR)<D;fli|^$SmJ:y. CCD 

*£ftiiTtE©»yiEuii{a£*rrsc£*<iE 



fcfeatWfc^UAKifcg 320~400nm O&M 



I 



CH: 



•o-© — c — ©- 



which possesses chloroformate end . 

It diluted methylene chloride solution 250ml of oligomer 
which acquires this operation overagain with methylene 
chloride 1 50ml , it agitated extremely with room temperature 
anew 2-phenyl -3, 3- bis (p- hydroxyphenyl ) [futaruimijin ] 
including aqueous solution , p- t- butylphenol 0.5g, 
triethylamine 0.1 4ml which melts 30.0 g (76.3 millimole ) in 
the hydroxide [karuumu ] aqueous solution 150ml of 2.3 rule , 
1 hour reacted. 

After reaction termination , diluting product with methylene 
chloride 1. scrip t-1., washing in orderof hydrochloric acid 0.51, 
water 0.5 1, water 0.5 1 of water 1.5 1, water 0.5 1, O.Olrule 
concentration and filling in methanol 21 precipitating 
polymer , itrecovered, acquired polymer of 104 g. 

reduced viscosity of polymer which is acquired here was 0.62 
dl/g. 

In addition, infrared absorption spectrum (IR ) with from 
measurement result of proton nuclear magnetic resonance 
spectrum (<sup>l</sup>H-nmr ), as for this polymer it could 
recognize fact that it possesses thebelow-mentioned repeat 
unit . 

From methylene chloride solution of this polymer when 
ultraviolet light of wavelength 320~400nm was irradiatedto 
colorless, transparent film which cast is done, fluorescence of 
blue was givenout. 



CH: 




— o-{o) — c — <5)-oco 

* CO 



/ 



a 2 



mm 15 



14 Vmi^tz 2-7x- JU-3,3-tfX(p-fcKn 
*v7x^Up^U-f=v> 30.0g iZftTiX 2-t 

T;u-3,3-ex( P -tKP^rv7x-;up^;u-rsv 



Working Example 1 5 

2 -phenyl -3, 3- bis where it uses with Working Example 14 
(p- hydroxyphenyl ) [futaruimijin ] replacing to 30.0 g, 
2-methyl -3, 3- bis (p- hydroxyphenyl ) [futaruimijin ] besides 
25.2 g are used it acquired polymer lOOg with assimilar to 
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ioog zmzo 

CCDS^ftCDitTclAltli 0.58dl/g T'fcofco 
NMR »«f , ##HftiRX'*2MU#«r©8*J: 

*fe2Wft7-fyUAlC 32<M00nnr ©&ftt8£ 



CM, 



o-(o) C @- 



OCO 



CH: 



Working Example 14. 

reduced viscosity of this polymer was 0.58 dl/g . 

From result of nmr , infrared absorption spectroscopy , as for 
this polymer possessing following structure was ascertained. 

From methylene chloride solution of this polymer when 
ultraviolet light of 320 - 400 nm wasirradiated to colorless, 
transparent film which cast is done, fluorescence of the blue 
was given out. 



0.8 




usstfa i6 

14 X-mi^tz 2-73L- JU-3,3-tfX(p-tKD 
+>7x- ;U)7$;U-f 5v> 30.0g tfta/C 2-v 
^P^*-9->-3 l 3-t # X(p-tKP4-v7x-yup$ 
;U-f55?> 30.5g £JBl*/Hfcli5S160l] 14 JrHtfl 
ICLTS£<* 104g^#fc o 

CCDm^(*(Dil7rj^Sfi 0.60dl/g "efcofco 

NMR »«f,*^PfiHXX^^h;U^ffiCDiiSmcfc 

JifeaBHft^-f JI/AIC. 320~400nm 0ft*ttt£ 



Working Example 16 

2 -phenyl -3, 3- bis where it uses with Working Example 14 
(p- hydroxyphenyl ) [futaruimijin ] replacing to 30.0 g, 
2-cyclohexane -3, 3- bis (p- hydroxyphenyl ) [futaruimijin ] 
besides 30.5 g are used it acquired polymer 104g with 
assimilar to Working Example 14. 

reduced viscosity of this polymer was 0.60 dl/g . 

From result of nmr , infrared absorption spectroscopy , as for 
this polymer possessing following structure was ascertained. 



From methylene chloride solution of this polymer when 
ultraviolet light of 320 - 400 nm wasirradiated to colorless, 
transparent film which cast is done, fluorescence of the blue 
was given out. 
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CU 3 



o-(o) — c — @- 



oco 



CH ; 




• o^^— c— {o)-oco 



0.2 



17 

SgJfcfl] 14 Z-mWz 2,2-b*7.(4-tKD*V?i- 
)V)ZfD/<^ 7O.0g iCftiLT 2,2-t*X(3-7x^;U 
-4-tr-*D*v7x-,/l/)^Q/\°> | ng £ffllNfdtb 
liMtfl 14 i««|=LT«*|* 149g £»fc. 

CCDfi^ttOTilTcftJtli 0.57dl/g Trfoofco 
nmr ##r^fti»**^h;u#«r<D&iilJ: 

^feSIS^-f 320~400nm 

/ © CH 3 @ 

— o-@ — c — ^o)-oco 

CH: 



/ 




oco 



N-0 



Working Example 17 

2 and 2 -bis where it uses with Working Example 14 
replacing to (4 -hydroxyphenyl ) propane 70.0g,2 and 2 -bis 
besides (3 -phenyl -4- hydroxyphenyl ) propane 1 17g is used 
it acquired polymer 149g withas similar to Working Example 
14. 

reduced viscosity of this polymer was 0.57 dl/g . 

From result of nmr , infrared absorption spectroscopy , as for 
this polymer possessing following structure was ascertained. 

From methylene chloride solution of this polymer when 
ultraviolet light of 320 - 400 nm wasirradiated to colorless, 
transparent film which cast is done, fluorescence of the blue 
was given out. 



0.8 




0.2 
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(Effect of Invention ] 

It is superior in heat resistance with this invention , there is 
not a bleed vis-a-vis conventional low molecular weight 
phosphor blend composition , it can acquire phosphor which • 
gives out the fluorescence with ultraviolet light illumination . 
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